painful. The blood pressure was 125/70, pulse rate 84, temperature normal. The white bloodcell count was 11,300 leukocytes, per mm.3, the sedimentation rate was normal. Urine contained albumin, white cells, and erythrocytes. On the third day after injury the blood pressure was 150/100. Urography showed good excretion on both sides but meteorism prevented evaluation of the kidney shape and the calyceal systems.
The patient came to our hospital 40 days after the accident because of persistent hematuria and hypertension of 170/100. Repeat urography showed near disappearance of the right psoas and kidney contours, but renal excretion was prompt. The middle calyx was greatly deformed and dislocated downward; the ureter was bent laterally. Renal arteriography revealed transverse rupture of the middle third of the right kidney ( fig. 1 ). The two halves were displaced, but extravasation of contrast medium was not observed. During the venous phase, the upper half was somewhat more saturated and the lower half had the smooth surface of rupture. All this indicated a complete transverse rupture of the right kidney with deformation of the middle calyx and dislocation of the ureter by hematoma. The patient was treated conservatively. Eighteen months after injury he was still hypertensive, 220/100; nephrectomy was therefore advised. The patient refused the operation.
Case 2
Ch. J., a 20-year-old man, was involved in a lorry accident. He was transported by air to the Neurosurgical Clinic and operated on for fracture of the calvarium. In addition, he had an open wound over the right eleventh rib, persisting hematuria and slight signs of peritoneal irritation. Blood pressure was 100/60, temperature normal. The blood cell count was 3.3 million erythrocytes and 6,200 leukocytes per mm.3. Urography revealed dislocation and deformation of the right lower calyx. At abdominal aortography performed 3 weeks after injury, the right artery and its branches to the upper half were well filled while the lower-half arteries were not visible. We concluded that the right kidney was ruptured and its lower half infarcted. The patient was treated conservatively but had to be hospitalized three times in the course of a year because of repeated renal colic. When last examined, 3 years after the in-9ircula2ion, Volume XXXII, December 1965 
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IIYPERTENSION AFTER RUPTURE OF KIDNEY toma or to the constriction of the kidney by a fibrous thickened capsule and cyst, formed while the hematoma is healing. $~~2 . Coldblatt's mechanism in cases of kidney ischemia when renovascular hypertension develops as a result of thrombosis, spasm, or stenosis of the renal artery or of an arteriovenious aneuirysm. In most cases the hypertenisioni is permanient, b)ut sometim-nes, particu-L larly in kidney infarction, it is only tranisient 3. Other mechanisms are pyelonephritic ..0~~~~~~~~~~and shariniking processes cauised by inifection, lithiasis, anid stasis.
Th-is brief survey shows the grreat variety of changes takinfg place w hen a kidney is ruptutred anpd how difficu.lt it is to gauge accurately qui.alitative and qu'antitative aspects of the damnage. and are not satisfactory. This is understandable, since they do not demonstrate the arterial network, so important in the development of the posttraumatic renal hypertension.
Renal arteriography is an important advance and will increase the percentage of positive findings. It was first used in late traumatic states7 and subsequently found to be suitable for diagnosing acute injuries8 even in children.9 It is valuable particularly in cases with nonvisualization on urography and when infection or injury to other parts of the urinary tract preclude pyelography. Another advantage of renal arteriography is the possibility of demonstrating preexisting diseases, such as tumor, hydronephrosis, or cyst, which greatly reduce the resistance of the kidney to physical stress. In our cases this method provided convincing demonstration of partial or total kidney rupture and infarction. The patients tolerated the examination quite well even a few days after their accident. It can be recommended not only for diagnosing acute kidney injuries but for elucidating the causes of posttraumatic renal hypertension, which, as a unilateral renal disease, is likely to respond to definitive treatment. Summary Two cases of kidney rupture associated with hypertension are described, and the multiform traumatic changes causing it are surveyed. Renal arteriography is recommended not only in the early but also in the late stages of hypertension of this type, which responds to definitive treatment.
